Characterisation of Ercc1 deficiency in the liver and in conditional Ercc1-deficient primary hepatocytes in vitro.
The ERCC1/XPF complex is responsible for incision at the 5' side of the lesion during nucleotide excision repair and is also involved in homologous recombination and interstrand cross-link repair. The aim of the current study was to set up a better model for examination of Ercc1 deficiency in the murine liver and to determine the DNA lesions responsible for the premature polyploidy observed. We used the Cre/lox system with an adenovirus carrying Cre recombinase to conditionally induce Ercc1 deficiency in murine hepatocytes in vitro. Increased levels of apoptosis were apparent in our Ercc1-deficient cultures, both spontaneously and after UV irradiation and oxidative DNA damage. Increased apoptosis was also observed in simple Ercc1-deficient livers and the time course of the development of polyploidy was characterised. Livers from simple Ercc1 knockout mice contained mitochondria with disrupted outer membranes. Lipid accumulation was observed in older Ercc1-deficient hepatocyte cultures and in young Ercc1-deficient and wild-type livers. Lipids disappeared from the wild-type livers with age, but persisted in Ercc1-deficient livers, suggesting that a reduced ability to repair oxidative DNA damage and a malfunction of oxidative pathways could be responsible for the Ercc1-deficient liver phenotype. Real-time RT-PCR was used to determine differences in expression of cell cycle regulation and survival genes between Ercc1-deficient and control livers. Higher mRNA levels of Igfbp2, a possible marker for polyploidy, and p21 were detected in Ercc1-deficient livers. The pro-apoptotic factor, Bax, showed increased levels of mRNA expression in young Ercc1-deficient livers. However, no elevation in the levels of reactive oxygen species, or of malondialdehyde DNA adducts, a product of oxidative DNA damage, were found in Ercc1-deficient liver and no elevated levels of genes involved in the oxidative damage response were seen.